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ABSTRACT : 

PROBLEM TO BE SOLVED: To prevent the deterioration in an interfacial state 
between functional films due to gaseous Ar when plural functional films are 
formed successively, to arrange an adhesive state of target substance in an 
interfacial vicinity between functional films without: complicatediy-frosi tioning 
and to improve a through put . 

SOLUTION: Plural sputtering targets 13b- 16b are confronted with an opt ical 
disk substrate 22 in a film forming chamber 1 to be arrange d; and shutte rs 
(e.g. 23, 24, 26) set up between the targets (e.g. 13b, 14b, 16b) and _t he 
substrate 22 required for forming the functional films a re opened whi le 
discharging the targets at every timing respect ively starting formi ng' of plural 
Jun ctional films. Together with that, by closing the shutter ,(e."gT 25) set u p 
between the target (e.g. 15b) useless for forming the functional films and th e 
substrane 22, plural functional films are formed successively on the substrate 
22 . • 
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[0 0503 i«oa*>. ^^'J 5 2 {Hi, *l(a), 
( b ) IZirtZ ill. J: -5 K , L I M D O Wf2i§#^oMa, 
fU?60 (03) »ffil£-f4ff^JR6 1^i£R« 
frl, ^^U-BI6 2ffl(?3jjU»fttt2. *ra^6 3ffl<?5 
m&t¥3 , GUM 6 4jflOjja»ftfr4 , -v&y7 
^6 5fflcO^M^#5 , WMW.6 6m0)lBM&t¥61fi 
50 fflgiJfc«ttSil"CV^. 
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C P U 5 1 fcli. L I M D 0WB»*SO3B8»-5* 

a?6o (03) *mm&wmb \<»m&m 
tzemizmrti ittommrarj a afat s ixx 

[00 5 1] ZcOo-hmixmZ'li. CPU51I±, * 

* y 5 2 wsws rut?iaait 6 1 m<»mt»fc i < a i 

(a)) fc£-3WC. itt-^23a-26a, X^-y 
^'J^lil3a-16a, 7X7n-aybn-7 
-33, @ME* - y 1 2 a * flWOtftlfli't h . iit. 
C P U 5 1 <£ ^Hgft^E:— 2 3a, 24a, 25a, 
2 6a<0WWi, ttmt%&i'V-v9-l,Z%?l^X'{Th 
tlh. C P U 5 llzi. %>XJ~$ y 9 D y^lfM. 13a, 1 
4a, 15a, 26 aOMflli. b 



30 * ^ioEpjum^osaffita-^v vt fibtih . c p u 5 1 

tJ:|.-7X7P-3yho-7-3 3co^JfflHi, KSf- 
+ 1 rt^)A r ^(7)Mi«ftIIC^UT 

[0052] ttz. ®m7vyyjx<r>mixnx'\&. C 

PU5H4. ^ J EU5 2KHSWSrut^ ; E'J-IR6 2ffl 
<0jSKSfcfr2 (*l(a)) fcafcftvC. ifSSfSllSfc 
RSL 2 3 a~2 6 a , X^y 9 V >?WM 

13a~16a, hn-y-3 3 , 

40 1 2 afcaflWCIHiPl - *. ifc, SI3 , 314 , H 

5, »6IS'Cli, CPU 5 Hi. **U5 2fc«*i$ 
*ifc+ISK6 3ffl, IBIM64ffl, X>f7fy/ffi6 5 
ffl. «flWfKK6 6ffiOJjMl*ff3, 4,5, 6fca*?V> 
T. ±E»lietH*. iBi)^-^2 3a~2 6a, 
^•y?yy/lil3a-16a, 
n-5-3 3 , [UK*-^ 1 2 a fcfflMtdWtt*-*. 
[0053] ±IBL?tlg 1 Ig~lg6 * 

50 V^T. CPU5 1J4, H4JR6 10»JS(J|I1IS) Sr 



1 5 

4. *LT. .ial^lSra!MSIS*frl (Sl(a))« 
r«KB#^j CS4t. 1111*1 (B4BS6 
**7*-4fcB»*K. ®2Xg (-X^'J-K6 2*HB 
ft) *RRW*. 

COO 54] 4fc. »2Igfc*S1rVC. CPU 5 Hi. 
**UHIt6 2*>JBlSfcBI»&U:*<f i>7 (t2) #> 

H£ff2 (*l(a>) CO r^li^j nzmtb. m2x 
fi(**'J-K6 2<3»Jfi) fcjrr**iH«*fc. S?3 
IS (+HI86 30»jfc) *BBW4. 4fc. 3l3Xig 
fcfc^T. CPU 5 Hi. 4IW6 3aS&£PRiftU: 
S >V ( t 3 ) *b<nWSffl£E&t&. * t 

x, zma&mtf. m^ns (aKajxorjag 

B#Hj fcMSfc. SS3IS (+ISR6 3«#j£> £»7 

1-6fcHl«fc. *4Ig (fditffil6 4<7«) 

4, 

[00 5 5] 4fc, flUIgfcfelvC. CPU 5 Hi. 
GttM6 4«»jft*|l»ftUfc^>f 5 ^ ( 1 4 ) *>A><7) 

fr4 (*l(b)) <0 rdmiBIj (cS4t. SS4XS 
(IB»IR6 40»jfi) ^T-fl.t|S|B#{C. H5Xg 

[00 5 6] 4£. m5Xg(C:i3Vvt. CPU 5 Hi. 
*\ £K£ft5 (HKb)) rj£)fti$fflj tsifc, 

m5xs vj-yme 5mm wrt-tin 

fc. H6Xg(Cfe^T. CPU 5 Hi. %aWkll6 6<0 
#JS&B»&U;*4 SV*' ( t6) frbffW&mtt 

at*. *i/c. zcommmtK mm6 <m 

(b)) <n rj£Kl$|g|j tSSf:. Sf56Xg («J»HUK6 
6<D»j£) fc*71-*. 

[0 0 5 7] Srfc. _LEU:CPU5 lfcJSBtt*- 
?23a-26a, XA'y ? >J >^®g 1 3 a— 1 6 
a, 7X70-3y|<D-7-33, 2a 
<offl8W!HWi. iy? ( t i~t 6 ) Zklzffh 

tih. ±tz. cpu5 m. mixm cm.m(>i<m 

[ 0 0 5 8 ] mz . XfgcoJ: a caMfcSftjfcArt-y ? y 

y^aio (Hi) 3b«sit**?6o 
(03) fcitj^*6oo»aBiR£*8:. ifcm£#it-r 

*J. £<WC-y ? U y/gS 1 0£fctt4 6oO«tSi 
6 1-66 CDBimmZ. L I MD OW|E»^cO« 
mr^^6 0 (H3) <0»tg2 2±fc. TS5ffi-affil7 
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1 6 

209RR3*lfctf>t>lcfffc*l4 (T»«K«7 2^Jfi 

[00 59] LfctfoT. 6-?cr>fflm6 1~-6 6com 

mz^tz-ox. x^-yfvyfmwii o (hi ) 

2tctt. T»«HR7 2**KKJKSSnfcaHR 
2 2**W*S*iS. 8 IIS m$M6 lcomtft) Ji. 
|il(a)«lSiMfefrlKahJv^Tfffc*l.6. 351XS£ 

bkw-4^ s ^ ( 1 1 ) r. B^ii6 1 <mmz& 

KFe^'7M4b<7)y-V'^-24, Gd^- 
10 y>yhl5b<Oi/-r»/?-25, Co^M6b 
^■rv^-2 6*WfeS*l4fcftt. S«6 Ict)^ 
«C^Tb^-y7 h 1 3b«y-v 7^-2 3*1 
mztii. ZtllzX-oX. H4(a)*)#«fc3r4 (EBBc 
§tlTV^>-^7^-24-2 6{i[l^*Bg) . 
[0060] 4/1. 5 y^ - ( t 1 ) T. H«6 1 
CDffimz&WfF e ^-y<y M 4 b , Gd ••/ h 
15b, Co h 1 6 b^EMn*&##* . ft 
®ffl8 0 0W, 4 0 0W, 2 0 0W£|£5£§*l4 (Jfe^ 
. H4«!6 1<^»jat:^|ffirTb^-yy 
20 M3bttBF£»L#vMiPs iOfcSV^«ft.(0!i 

{i*4oow) jfttQansn* (tt««fli) . Tb 

MVM 3b(?>is-r 7-2 3immZtlX^&fz 
*>. Tb 7 M 3 b!d>^^y\'7 ? ij y/lf i5 
SK2 2ffltl6](tT?Kffirt4^fc(±^V\ 
[006 1 ] Sfcfc. ^-f (t 1 ) T'. JtSsf-* 

Ws'- 1 |*ja„c7)A r ^"Xc7)^S*i. ftjSffl 1 0 0 s c 

^MOb^-Sfctfefeiii - tx\ Jt^f-A- >a- i 

»#*JHjli*W3 . OmTo r rCfffcflS. 4 

30 fc . ^ 'f S ( t 1 ) X\ 5^EP 2 2 A^fit&ig-t 
2CDHIte^. ft®ffl9 0 rpmCSgSft 

4. 

[0062] iOj; 3 tcS£3ilJfc*fr*DTC. Fe? 
-y*vhl4b, Gd^yH5b, CoMv 
h 1 6 b ^ fflv^PI^FXy >y ^ U yytffihtih. Z. co 
t # . FeM^Hb, G d ?-y-y M 5 b , 
Co^-y 7 M6b«./?H. SK2 2ffl^ftTX 
^^'JVyllTi^ftLtHi. ^EP2 2AO 
*rtfc&Kr&aHR2 2U. H5(a)fcij?3*i*J:3 
40 C0M7H 6b-FeM7M4b-*G 
d^-^'-y h 1 5b-»Co^-y>y M 6bC0#^<0tt 

[0063] ifOi^C. Co, Fe, Gdco#^-^' 
■yK01tJi««*a3frt4i:*. *R2 2ttt. iliiB# 

4. LfctfoT. 4«i't*a«2 2<OT»»llil7 2± 
tti. H5(a){c*S<t4jBffltt:Ctfc)i#T. c 
o, Fe, Gd, Co, 0 bflHRsW 
*U S4K6 l*«§ii-CV^<. 
50 [00 64] CKJOi^^rPI^s'-y^'jy^i. 5 
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V^(tl)*»&4 5lHBfT;b*i6. 4 5»IHK. TW CoMvM6b-»TbM»H3b-»F 

ffiKft7 2»±ffifc#j£S;h.fciS£]R6 1 OJBW D61tt e 9-fv M 4 b-+C o ?-y -y h 1 6b^(?)l 

*Jj:-e3 0nmt*i. frfc, »l£$*lXNf£JBI6 1<0 ±««fcl*'3SBl/caiil/CO*. 

aftW3rfflJ»i* JK^H^*T'^-rt , Tb #2 [0070] Lfctfot. QXfthWBZ 2<7)if£Jl6 

Fe*<6 0If%, CoJfl5*m*i (fil l±fctt. H5(b)(C^&fl4»^(CjetfcJ«*T\ 

T\ fflj£^JrFg#$£\ Gd25Fe60Col5<5Dj: olZ Co, Tb, Fe, Co, -cr>£ oiZ?—? v hmMtf 

&t) . -<9B£$I6 Hi. SSTr ( 20°C~30 tf*U >t'J-JR6 2jWtKWfc»«S*l"rv^<. Z 

°o X'wmm&ommmimtKi. a&pusx^y? v ym. 9 a ( 1 2 > a> 

CO 0 6 5] Sy/ ( t 1 ) j&»4,4 5#». mil 64 5»Hfi*)n4. 4 5fWat. B£«6 l«±Wfc 

5 l^JBlfi) W»Ti:Hl9K. S&2IS U 10 U-M6 2cOHifD62(ifc t k-?-3 0 nm 
; EU-K6 2<0»^) 4«iBftSiiS. £<93SlHIi&»6 JKSSfrt:.** U-JR6 2<7)M*W^ffi 
m2Xm j \(OWmz^tz-oX . 9-?*/ M 3b~l 6 l£iiTb21Fe72Co7-e£> , )\ £fflKftDU:&*. 
b^ftWflllliliJSSfiS. "tfc-b^ C 0 0 7 1 ] 9 A 5 ( t 2 ) j&>&4 5f£f*. 3f52I 
lrtwr9Xv«JDtW«fti*ii:tt*V^ Lfc#-> 1 S (**y-JR6 2tf)j0|«) <0»7fcH«W:, W3IS 
T» fM£ft£ff4iffi|6 1 «»'A r #*<?)tf*fcj: ( 3tf)ffM) *«£ftl>. £<Z>*2I1ia>6 
OSOM-S^fctt^rv^. msiM^Wmz^tz-iX . ?-y'yhl 3b~l6 
[00'66] JB2ISJ4, *l(a)flDjSi»fr2t«^ b«ft*K!IKi«H*S*i.*. IKfvvA-. 

%2Tm:mk$h94 S^/(t2) 1 rttfDr5Xvttlb6«JMeiii t(i«rV\ L,fc#r> 

T\ U-R6 2<0»C*#g&Tb M 3 m^tlfz^^V -M6 2 OSlffitf A r #X<7)ft# 

-24, Co^-y7M6b^t7?-26« [0 0 7 2 ] JB3XSJ4. *1 (a)<OJSH6ftff3fc»^ 

Ztihtmz. **y-K6 2«»BjSfc:*B£Gd*- v^Tff*rfi6. S&3Ig£H»&-$-**>r SV*' < t 3) 

y-yM5b^^y^-2 5*«BMIS*l*. £*UCj: «6 3«C^F e ^-^'7 M 4 b<^) 

•5t> H4(b)cO«®fc : frS (Mc£fVtV'>l>J'-v -y? yt7^24, Gd ?-y*-y h 1 5 bOx-r y ?-2 

-23, 24, 26J4H^tB&). 5, C o 9-Y >y M 6 bcDi^ ••/ 9-2 6 tfgftSfeSil 

[0 0 6 7] ttz. 94$vy (t2) X\ **'J-IR +HM6 3«^jSlc*»$:Tb*-*S M 

6 2C0&mz ; m%Tb9-y-v hi 3 b, Fe^-y 3bO^*y*-23**ffl«§*lS. ish.lC.fco'C. 0 
»M4b, C0M7M 6b^\(7)E|]iDffi*3& { # 4 (a)<7)TOfc&.g>„ 

ftjffll4 0 0W, 1 000W, 1 0 OWK^gSft [ 0 0 7 3 ] :M 5 V9* ( t 3 ) X\ 4^JI6 3 
* (ftfltfSS) . =5:33, -Xt>;-ll6 2 0«fft{Sf!Mr 30 «M5rFe?-)-'7M4b, Gd ?-y>yh 

Gd*-y-yM5bfcfcBf£tf)L&V*«PsJ:>J*>iS 15b, C o^-y'-y M 6 b^tf)lMiiCa##*. ft 

VTOj («itf4 0 0W) jpffijuSfi* (tttftJB) . "jfflllOOOW, 5 2 0W, 5 0WfcS$g§*i* 

U&»U Gd^-7'7M5bi0yY7^-2 5l« ««) . «63«l:^Tb^' 7 

£ftTV"»S£*\ Gd?-f7M5bH<OXA" 7 ^ M 3 b K£>FJr5g?)b£vMtP s J: 0 

v>9WHW2 2Miizm\rzmitti>z}iiift\'\ i£4oow> tfrnmstiz, (%mvm) . u&>u Tb 

[0 0 68] §6(^ ^^5y^(t2)-C% KSf-v ^-y<yM3b<0>"V-y^-2.3ttBMaS<lTV^4fc 

VA'- 1 rt^A r 0X0>ffl&m.tf^ ftl«200sc Tbr?-y-yM 3 b*^£7)^N°-y ^ ij yTWf-tf 

cmfcKJgSiiS. JK£f-v VA- 1 rt*»i5> S8i2 2tlt|6lHX»IWSif:tt^rV^ 

OSMUfcW-gKfiWrfl* i k T\ Itffif-ir 1 ft [ 0 0 7 4 3 § 6(C, 94 S ( t 3 ) T\ 
^XKj{4ftS€6. OmTorrfcffijtixS. * 40 VA- 1 rt^A r ^Xi^Ii 5 , SSI 1 5 0 s c 

fc. ^^5>^(t2) t\ ^oi22A«)jsrrtic^(et cmfcKjes^i*. M^^y^-im^ 

6 . CT)#X£2lf;j;ftjfiffi4 . 5 mT o r r CftfeflS , 

[00 69] itf5j:3tR3gS*Ut*frtf5"P?. Tb? [0075] 4fc. ^-f 5 y^ - ( t 3 ) f. ^6P2 2A 

-y -y H3b, F e ?-r'7 M4b, Co 9-?v <0*l6lt=^<E1-6*K2 2 MEMBRA*. *Sfi9 0 r P 

M 6 b ? u yfTtfWbtLh. Z<n mfcrRgSits. 3 J2ReS*ifc*frtfDTe. F 

Tb?-y>xM3b, FeM' 7 M4b, eM'414b, GdM'?M5b, Co?- 

c o?-y*-y h 1 6 b#^*>4>, S^2 2ffl[fc|ft|Jtrx y-y h 1 6 b^fflV^rae^v ? U y^ffteK*. 

^W^yy^TWJMlLTV^. ^EP22AC0 Cl^fc^. FeM7H4b, GdMrM5 

*[6lt&SEt-|)2«2 2{i. 05(b)^§tll>J;3 50 b , C o 9-Y«/ h 1 6 b 6, »K2 2 fflfcfttt 
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T^-y^Uy^^jWMkLT^*. y M 6 h 1 3 b-F e ?-yy h 1 

[0076] *EP2 2 ACV%mz'A1fcti>mSL2 4 b— Gd^-^y h 1 5 b^Co^y M6b» 

2tt. H5(c)(cS*3*i*J:$fc. C0M7M6 #*<011±««*ll')j8LTjiJILtv^. 

b-F e M 4 b->Gd^-jr'7 M 5 b-C [0 0 82] U^'ot. 4MEt&£&2 2?)4«6 

o^-y-y b 1 6 b^*Ol!±tW*fcl* l ?i8l/Ciiji 3±fctt. H5(d)(Cjj*3ft4aai«fcJ6&fcJiff'C, 

LTV>3>. Ltltf-oX. ^E-TS»K2 2<a* : &y-J& Co, Tb, Fe, Gd, Co, -0)J; 5 t^-^'y h 

6 2±fcli, H5(c)K*S<i6»ili(cj6tfc)i# WRtfWtL* WaM64imBMzJBfR*tiX^<. 

t, Co, Fe, Gd, Co, ••■<7Dj:3fc:?-yy [ 0 0 8 3 ] .TcOj: 3 fcRBfrxn* 9 V >^tt. 5 

»W*U +HJ16 3*««Wt}WRSil-CV^< . ( 1 4 ) 2 OglSfTfcft*. 2 osiat. +H 
[0077] Z.<n±?ti$mw**9VVtf\±. 9* 5 10 JB6 3»±fflfc»*S*lfclEi*IR640jl!MID64tt*Jj: 

y/(t3) A»4>2 OBiSffirfoh-i. 2 0#Ht. *2 5 nmt«. JB£S*Ufc£»K6 4Ji. ft 

'J-JR6 2«±Bffc#j£S*lfc4»IBIIt6 3<OP?D63t2 fW&fflj£#Gdl3Tbl3F e50C o240Sfi«ftirC 

fci-tl 2nmJ:^. 5:ti, Jgjfc&tofc+ISUBS 3 9A 5 ^ ( 1 4 ) 2 08>tt. SS4Ig (IE 

tt » ft* mmLtfG d 33 f e 64 c owmimxh m 6 4 <o»js ) *>»7 1 h«m= s m 5 xm ( x a y + 

i. ?4$>7(t3) &t> 2 omt. m3xm cms v?W6 somks) jMat&sfii . <i«m4xg*^s 

■t6 3<^B«) comtmrnz. m4xu amm4 5xw^<m^z^tz-yx. ^-y^i 3t>~i 6b 

?->-*y M 3 b~l 6 biOK*^ ft<D7°7X^Wi&tf&t&Z.Z>Zbte%\,\ Ltztf~>X* 

-t^hib. mfci*tltzimm6 4cr>imtfArtfZ<?>imi,z£*)%: 

*im630>mtfArtfZff)timiiZ£'O32ltt&Zb [0084] Sg5XfUi, * 1 ( b ) *>|R||»tt 5 fcafr? 

tt$rV\ V Offish.*. SSSIgfcBftfrtS^M < t 5 ) 

[0078] H4ISI4. *l(b)WjSi»fl 1 4(ca^ T\ X4 y f-y^|l6 5<0»jSC«fiSMrTb y h 

^■CfT*><I&. *40JlSIBJfrtS^ SV^ (t4) 13b^7^-23, F e ^y M 4 h(Oi/^ 

fB8JR6 4<0$l£to^8rTb7-7 t yM 3b£> -yf-24, Co?-y7M6b^t7^-26i< 

y+7^-2 3, Fe^7M4b«yt7^-2 RHftSflS fcftfc. X-f 7^->-^ffl6 5c0»^^^r 

4, Gd?-7 i 7H5b^7?-2 5, Co?- h 1 5 b(0^7?-2 5#B!^SfU>. 

y-yM 6h<nis*-v9-2 bjmW$tih<, ZtllZi. ZiH,z£-?X, 04 (b)W«Jffii:^:&. 

E4(c)<8#!Bfcfr6. [0 08 5] :M $ y? ( t 5 ) X\ XA v+y 

[00793 *fc, ^>fSy/(t4) ?\ KHJI64 30 /«6 SWJttRtoBRSrTb^-y'y M 3 b , F e 9 

nmtf&ZtmKThf-y-y M 3 b , F e f-y-y V -y-y h 1 4 b , Co ?->-'y h 1 6 b^WJlim^* 5 

14b, Gd^-^'yM 5b, CoMVH 6b #«»*iM3 0 0W, 1 000W, 1 1 OWfcRjgS 

^EMn*to*fr*. ffiitt2 o ow, 1 o o ow, 2 (ftCttffi) . fcfc. x>r y^-y^m 5«c 

0 0W, 5 0 0W(cajgS*i.4 (ttttRffi) . SfeK. ^S=5rGd 9-y'y h 1 5 b CiBfjeoL* VMIP s J: 

^-f 5 ( t 4 ) t". I^ftyA*- 1 ^Ar# D (0litf 2 0 OW) sW^JftlSill. (|J«R 

ftiStt66s ccmtSbeSil*. Z<F> B) .. LA l L. Gd^M 5 btfOx-r y ?-2 5 

1 rt*»fe^SUI**-€fc:«feh. liBHBS#iTV^fc«>. Gd^-^'y h 1 5 b*»^><»x 

§ i b X\ X&f-vyrt- 1 i*io^'xE*(ifi3iffi 2 . ^-y ^ 'J y^m.=FtmU2 2 Wt WtT jlWSrtS i t (i 
OmTo r rK«fch6. 

[0080] 5V/(t4) T\ ^EP2 2A 40 [ 0 0 8 6 ] § 5 ( t 5 ) T\ WStf-* 

<0*rtfc&K^"6«S2 2^0lEi!t* { . g®€6 0 r P yA*- 1 ft^A r XfX<0fttft**«. ftilffl 1 5 0 s c 

bM?H3b, FeM»M4b, Gd^- <OSfJUb6*-jeK:fiW:<l4 £ t T% K2f-^r 1 1*1 

y-'7 M 5 b , C o ^-^7 M 6 b JfflUfc^^ C0^Xff^)(ifijafi4 . 5mTo r rtflfcfrflS. 

7^yy/i!cWS. [0087] 94$yy {t5) X\ ^eiJ22A 

[0081] £<Ot#, Tb^-^yM 3 b, Fe^ CO*|6]t41ftet-«.*«2 2<O0Kft^ «jf«9 0 r p 

—J-'y M 4 b , Gd^'7 M5b, Co ^-^'y m^gg$il|. 0 ClOj; o l,zm%.Ztlt:3&CDTX\ T 

M 6b#**»fe. S«2 2Hl^tTXA*y^'jy^ bM7H3b, FeMvhUb, Co^- 

ewsRKLTv^. — ^W2 2 Ao*iBitA<er ^H6b sfflv^R^xyt-/ ^ y y^^fafi* . 

&SK2 2M:. H5(d)fcSS*l* J:3(C» Cofi~y 50 WW, TbM?M3b, FeM»H4 
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b. Co?-^'-yM6b#*#>^ WS.2 2Mfcfott 

[0088] *EP2 2 A<0*|<dt4»6^4««2 
2J4, HSCeJIC^S^Sl-SJC. CoM'7H6 
b-»Tb?-y7 h 1 3b-*Fe?-y-y h 1 4b-*C 

LTV>S„ LfctfoT. &IS*6£K2 20iail»6 4 
±(ctt. 05(e)teSS*t4iKi*fc:j6fc;fcli#t\ C 

o, Tb, Fe, Co, ■■■COXo^—y^ hW&ffitt 

[0 08 9] znxi%mtiiM<yfv>y\** 
( 1 5 ) tpk 2 o»iaff*>*i*. 2 oiwat. ieii 

65(4*54-?- 1 2 nmh&l,. fcfc, #JSStflfc>U 
y^H6 5(4. ttftW&ffll£#Tbl5F e78C olffM. 

£ (X>f •yf-y^R6 5£9»f£) <9&7i:P», ^6 
IS (*J»HUR6 6*>#JS> *q«ttS<l*. i<0»51 

-1 6b«0KI|tKSW4lia$3it6. i-fcfc^ 

Wix^ BfS&titixj -v^yywk65<7>mmtfArtf 
xcottmz x 9 saw* r t «4&v 

[0090] Jj?6Ig(i. ^ 1 (b XDtfLmkW 6 fcSo' 
HTfiibfl.*. »6lStH!*frt6^-f SV^ ( t 6) 
T\ »tH6 6«WBStofi*$:Tb ^-y? M 3 b 
«yt7?-2 3, FeM'7M4b(d^7^- 
24, Co^-y-"7M6b«i/t7?-26*ii]i(!J 
flifcftfc, Mt)l6 6<0«C^£Gd?-y.y 

M5bOv'+'y^-2 53&«BMIS<l*. iitfcio 

X. 04(b)<O«Sii:&l> <> 

C009 1] 4it, ^sy/(t6) x\ myrne 

$<mtfLlz£g&T\> 9-*rv VI 3b, Fe^-y-'7 
M4b, Co ?~>*-y M 6 b^cOEpaum^J*^^ „ 
Mffl400W, 200W, 8 0 0Wfcl£5g$;ft.& (Jft 
S#H) . =5ri3. tQgHUB6 60JB*fc*K$rGd*- 

y-y h 1 5bttm^tsu<iPs i o t^um^j 

(«itf2 0 0W) #fflJn3*iS (tttttffi) . U*> 
U Gd*-^M5b<^*y*-2 5ttHW3;h. 

TUSfcto. Gd^-^yb 1 5 b*» y 

m?tfmsL2 2W£mxmm-z>zbiz%\,\ 

[0092] £ 5 ( t 6 ) T\ 

y*- 1 rt/\coA r tix<r><8$&mtf. loose 

<7)%mmti i -&zwzti& z t x\ nsf-v 1 i*i 

CD#Xff}j(4«:att3. OmTorrtffim. 4 
fc, *4 SVT' ( t 6 ) T\ fcW2 2 AOWfrfafc&IBI- 
&SK2 2<0|iBSR* t . IBM 3 0 r P mtcf&^ft. 
S. 

[ 0 0 9 3 3 £<D4 p (cRS6Sfifc*tt<0TT. Tb? 
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-$SM3b. PeM»M4b, Co9-Y*t 
Y 1 6 bSrM^/tHB^^-y ? l> y/^frfciiS. 
k*. Tb?-7'7M3b, FeM'7M4b, 
Co^-y7M6b#4K. £K2 2fflfcl«J»tT* 
^•y^'Jy^WfPUfcUTV^S. -^T s ^EP2 2AC7) 
*l*lt:4«E-t4aiR2 2{i. 05<f>fcjj?$*lS.J:3 
fc. Co?-J-'7M6b->TbM7M3b-»F 
e^-y-y J- 14b-Co?-y'7 I- 1 6 bCO&^cOE 

10 [00 94] LfctfoT, ^WEt4*«2 2^-f-yf- 
5±Ktt, H5(f ) (35*3*1* iiiMlfcJStfc 
JI#T\ Co, Tb, Fe, Co, -COi. o 

mm«w*u mam6 6^wmm^tix^ 

<. ZcoXo^m^X^^^Uy^t. (t 
6 ) #>£>2 0#iafr*>*U». 2 08>fflfc« *4 •yf-y^ 
ft 6 5fliI«?fltWft|6 6^J¥D66{ifc 
J:*3 0nmt*S. fcti. #J*3*ufctfflflfl«6 6 
(4, flftW&ffifiScfr'T b20F e 16C o64C0SjaaflJTC 

20 [0095] ?^5>-^ (t6) 3&»/a2 0IMi 

(t e ) tfcV^T, ikXcr>?-¥-vb 
1 3b~l 6bWftS4*ffjhSfl (05(g)) . XA' 7 
?'jy^B10 (Ell) fcfflV^6o««IB§l6 1~ 

6 6oaaeBjK3W»7i-s. wtiS6 6o± 

iBfcli, ±*«IHIl7 33WI!JiSS<i, 03{c^$ixSL 
I M D OWf^^^Kmr ^^.^60 S . 

[0096] iiT. «ar-rx?60 (03) ^« 

Bic-ri. 6ocofii#g)i6 1~6 emmmsm-c^i-m 
umm7 2, ±Mfmm7 3£^xmwzmttt>. 
30 ztit>Tmm®7 2, ±mtmm7 3miz. >ua 

JE^Sr 1 . 0x<To r rjaTt=«Ett, T^^V (A 
r) fcSBR (N2) fc<9M£#x£:3$ALT5. OmT 
o r rtLTAS) v^hD^AVy^ijyy'C 

[0097] »«s*ifcT»fiaHB7 2 , ±.%fmm7 
3i4ft{c. fifti/'j3y*»fe*s.'Tajfiaiii7 2t 

ffD72li7 0nm-C**. 4fc. ±9f»IIIH 7 3 
D73tt4 0nm-C»4. CliKWLfcJ: ^K. UlUtt 
40 ftMlzXtlli. LIMDOWlBii*-jec7)3Ke^X'fX^ 

6 0 (03) swttiKSJtoT, m&ntmmuz 

[0 0 98] U^T, jl98Mf-f^6 0 (03) 
fcflWW* 6o^tgtg(S6 1-6 6<0iat#ltt-* 5o 

ffl]WEffLTV^^ea«r-fX^6 0 (03)T14, 

so mizm&#m£&j]CD{mtfiE%izftbti. lim 
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[00 99] ifc, Sl5tfl0BJttfc.Mi.fcr, W8R6 1 
-6 6^*11 4HEtf-*»K2 2 r *-*S 

MW#*fcft»U: ^T, 
-fl>£«2 2*<ttLh«W*il*f ffl£2 2<Wk 

WJ&I2 2A, ^-y7M3b-16b«il, >-v 
•y^-2 3-2 bnWmW&fcLtztf^Xmi^tlhtz 
ft. ?->'-y bft«<0tt#JI(Il4, n -y h<0ffijtfcj: £>-f 
Sfc-£i&£. £*>k*, »KMM**tfi*fH# 
M4ftv\ 

[0100] ±E<0J: 34=, SB 1 fOWMTCIi. EStttt 
fr££41MH8k*3Lol»&^-iii\ 9-? 

o , t%frt>imv~%.vim.MT <x76oz. 

WfcKifrf* d k #T'# £ . LfctfoT , m 1 UttM 

t xtm . l i md owEttasetftfaKsi? * x? 6 o 

(H3) JUtStStTC, #S*»>jWSLttS. 
[0101] L I MDOWSmjj&cy/tW&T 4 

x?6o (03) mmte^<Dmmm6i-6 6 

^°-y * 'J y^fclWiiSISjaqFgk =5: 0 . <e«#*fltH 
3tB*IS£«8rC**. **>IS*, X>\s-Tvhm±.t 

S. $ £>fc, L I MD OWiaH^cDftS^T -f X ? 6 

0 (03) UBtfatSfcU, 6o^««6 1-6 
6 & 1 ■naitssth-f yji- 1 ft-CJBiW-* £ £ 

[0102] ifc, JRl|tEfl0BnOL I MDOWfSIJttT 
5&>MKS(£It -f X ? 6 0 fc J: filf , WM t'- A £f E£££ 
ai-ttfgfcJEfC^ili (SK/k/iRW'W 

*?ttT\ SEfcfBii£iiT <%1 
*fcH«H^*iaiv-?<3#*s^£fT3 £ k a*? 

[ 0 1 0 3 ] fcfc, iJELfe* l Hi6»«T14, 
tyA'-l^-CW^-y-y h 1 3b~16bt^ 
•y 2 3-2 6 tffiflfcRJtf *ffl*ft"3JLfc*«, F 

e 9-Y-y M 4 bfcit/C o9-Y>y b 1 6 b{4. ft 

?s^t ^x? 6 o*»j*w*6 ^commme i~6 6<o 

^C*»iei-4i:#fc^61LTfflV^nSJt», Fe? 
-y-y 1- 1 4b<?5^Y>y^-2 4i3il/Co^-y-y h 

1 6bO>-^-y^-2 6{il$aL-^<rt>A^„ 

[o 1 04] ifc, ±ietfe«iiaBB«r«i, 

fcRfctiik?, *ffi**VA*-irt03;tf.*JE*jfcfI 

rar k *>«Mf.fci8&*s ft&iMB l fc#, a r #x 

<0fl«ftJI*«fc-g<0«fc«%. £M£«lttl(rka 
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^sii^rk^KittfciB&rsifctTSs (ft* 
m o) . 

[o i o 53 ±fEUfcmn«9Kirro, 

io [0106] z9M2mnssmi. muzmmm 
mt\i\m~m$wx>^,9vv7 : m.i o (01) * 

[0107] ESf-v >-a- 1 ROSRilVl' 

^12fc(4, H6fc^$fl4J:afc, 4otf)*K2 2 
(1), 2 2(2), 22(3), 2 2(4)a*BJ#&»l*. 
»2 WBBJB-CJi, MffSIK 5 ( 0 1 ) OC P U 5 1 fc 
StlSnJtMWra^^^, |3I«ffc4oco*mM7 : V 
x^ 6 0 ^im-fh^^znmLtzh^tta^Xto^. 

20 <!zcD2^<?>&x'±izitemimmmmmTnr7& 

[0108] *<tfm&<r) 1 og{±. S US 
6 10)»ift) *%7t, H2im (^*U-K6 20» 
(R) *H«WS^>f SV/ (t2) fcfcv^T. Tb^- 
y-y M 3 b(7)>-^7^-2 3fc«8RSiX>!:K»t-^ 

2 3aSr0JfflI-ri.^>f *vy<nfrtiK 0. 3 5#fi(ta 
®§^S^CT*S. Tb^-^-y M 3bc0x 
+ 7^-2 311 *llS(H*R6 1«W)fi) Tttffl 
SHSilTV^S (04(a)) . ZCOfztb. m2Xm(^^ 

30 U-il62tf3»J«) ^0»fffcSfcoT, 5"-v«y^-2 
3(4. 5 ( t 2 ) frt>0 .. 3 5#7t'(tS®§il 
TBl»S*lftikfc*6. 

[0 1 093 t%ht>. Tb?~yv M 3 bCOv-r-y 
?-2 3J4. (t 2) Hp$>0. 3 5IWB, 51 

^+7^-2 5(1 m2TU (^*iJ-^6 2c7)^ 
Bit) 'v^fffcSfcoTBMHSii* (04(b)) A\ v 
■yy^-2 5<?5BMUi^>fSy^ (t2) 
40 [0 1103 Ltztf-oX^ 9 A ( t 2 ) *^0. 

3 5818114, H7fc*S*UJ:3fc, Tb^-y»M 
3bcois-r>y?-23bGd?—y>yhl 5 h<r>i/\-y 
9-251 <0j505rs&«H«S nfc«JB k 6 . H*fc , ± 
£U«l*ISI (0.3 5m <4. 4«W4fflK2 2 
(1)~2 2 (4)*efiJiI't40fcffl36>seiafcffiS-t6. 

[ 0 1 1 1 3 3r*J, *«2 2 (1)~2 2 (4)<0|iHaMi, 
^-f 5 ( t 2 ) -CftjSfi3 0 r p mfcSJESfl* 
A», JS1IS (W±m6 ltf5»fR) T'^ft3i<i9 0 r P 
m*^lK30rpratiS^ T-fc{4 2 ««36» Sit 
50 tmbtCC^l. IRLIiMffim (0. 3 5») (4, 
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Z(?>£ d*0KRtf53Efl:*#JtLT*ftfe<X/S«)OT* T\ B4BI6 KOJftSfc&JMrF e ^-y'y M 4 b<0 
|, 0 Gd?-y7M5bi0yt^-2 

[0112] 2oB«fflifcStt. ^2XS (^^U-K 5, C o*-y? M 6 b»yt -y?-2 6**HttS*L 

6 20Jgj£) iW»7U m3Xn (*IBIH6 3tf»Blfc) SfcftK, W£Ji6 1 «CTS^Tb^-y'7 h 1 
ifflbt&fJ (t3) HfcWC, Gd^-y-y 3 bcO^A* «y ?-2 3**S!«[$<X6 (04(a)) . & 
hl5bc7)isAr-y?-25!,zmMZtl?zWm : Z~-?25 fc, S^T" ( t 1 ) "C. jSJR&frl (361(a)) 
afc«HBf 4*4 S VftiMt. 0 . 7 3SW!f*tjHES *"?Wt, S£H6 1 OJftStoMKrF e f- 1 
tL& Z\ZX\ Gd?—y-y b 1 5 bO>- -Y -y 4b, Gd^-^-y h 15 b, C0M7 M 6 bA. 
9-2 5*4, SI2XS (* ; e 1 JHR6 2tf>Jft£) "C*±K 0>ffl8l«fl, *£*-+^Wrt^Ar#X<Otti& 

(04(b)) . £*>fctf>, 3IS3Xg (+IB 10 *, *ffif-+^'?-l rtOXT^E*, feil/ : a^2 2 

Ji6 3<^j£) ^.c^ffi-S^oT, y+7?-2 5 (1)~2 2 (4)tf)[I]&$:#&*, gjHIfcl&gSftl.. 

{4, ;M (t3) *^0. 7 3fMf*t3»ESiVC [0 119] ,I<7)J: ? *cR£3fifc*tttf>T-C. 4 5» 

IBftSfi4ifct:=5:5. BL 3ooF e ?-y-y M 4 b . GdM»M5 

[0 1 1 33 GdM»H5b^7 b, CoMvMebtfflUftH^^J^ 

*-2 5*i, ^5^(13) ipt>0. 7 3®\ 91* #fi*;h.S. LfctfoT, MtSl«2 2(lK2 2 

«VvcfflflU«fifc**i:*S. 312X8 <**y (4)<3TWflH«7 2±*c*4#*, 08 (aHc^ftS 

HR6 208E&S) •CftRSfiTV^STb *-y-y h 1 3 ffiMCffi fcfcJWW-y-y h WttWtfcU W£J& 

b«^7^-2 3IJ, SS 3 IS (+ISHR6 3 6 1 (JRJSD6H43 0 nm. a*W$r«l«*iGd25F e 

A^gStftafc->TB«[S*l* (04(a)) i-v-y 60Col5) sWESfc&ilS. 

*-2 30>H«i*>f (t3) "Cfrirfl*. 20 [0120] 4o*>*R2 2(1)~2 2 (4)KJB£§*ifc 

[01 14] LfctfoT, *45y^(t3) frbO. n%M6 Uifffli. Co, Fe, Gd^HtoKOiKU 

7 3#HI*i, B7fc*3*i*«fc'3*C, Tb^-^'y h 1 Xt-V-v hftfij^itifLfcti^Tft*. *LT, *1 
3b«5/+7?-23tGd^-y7M5b^-y 18 (ff£H6 1*5»(K) 0»7i:H«»t, §32X8 
*-2 5 t05R*36 1 BMBS*ifc«IBi:sflrS. H»*c, ± (**yHR6 2*WBlft) 3iWS<i4. £*>SS1IS 
EtfcjBB«BI (0.7 3#) &lrf &SK2 2 *»^»2XS^3»ff*=SfcoT, M 3b~ 
(1)~2 2(4)3&^J5I't&Ot:ah6»4l^ia(cfflS^6. 1 6 b«0ft«tt»*4»tJ*$*i.4fc«>, -haLfc*l£it 
[0115] Srfc, *&2 2 (D~2 2 (4)o0tei:i4» TRffifcftK, B4^6 l<0*Sffitf Ar#*<3ff*KJ: 0 
9 A (t3) ?«3M9 0rpmfc:R5&&;h.4 3EJW4£i:*i$rH. 

SI2X8 (*^yHR6 2«>J»S) T^ft3iffl30 [0121JSS2Ig£HKW-**'f5>'7'(t2) 
rpm*>feHIB*C90rpmi:*S4Tfc:*i2»»*»4 30 T\ **y-J*6 20M(:^5rGd^-f7 M 5 

dfctftt&h.TV**. UELfcjSBSia (0. 73S>) b<0^-y*-2 53&<PMfiS*L*. itf5*>f $y^(t 

{4, i<OJ:3*EI(iaR«3Gfl:t**LT*«>fenfc()<»5 2) T14, **y-II6 2«»j:Tb^-y7 

M3b<Di^y*-2 3«4, 5l#«*fWHS*Uta4 

[0 1 16] ±ELfc20<affl*^fcfc*»*J:$e. cWStfi^ftl. (17). ifc, 9Ai>7{t2) 

KcOJLmzWff-tMZ^tziX. is*v9-imBlZtl X\ j£ifc&fr2 (ffel (a) ) fcgoVC, 'JHR6 

W-f-rYhm&tlW-yvVbvmJitfhh* 2«l«Tb^-y-'7H3b, Fe9-yy 

•&*C*i, is*v9-0Mlttf* &<Z>I«£BlttW-*4M M4b, C o 9-V-y M 6 b ^BUn**, KSEf- 

=5rfe. v*-^BJ»i, JfcOXSfcHttM-* rt^^xffi*. feJ;t/S«2 2 (1)~2 2 (4)OimaK« f 

[01173 £afctf>, a?«xafe*rftftfcSfc-j [ o 1 2 2 ] rcoi 0 fcRss<tfc*tt<oT"C. 0 . 3 

T v^. y *-o|gK^fi : ^)ix4m4X8, v-v-y* 59181, 2"9C0F e 9—f y h 1 4 b , Co9-7-/h 

-<om«rwwf*>fL4»5xstni, .tautm use 1 6 b tm^izvmw'y9v y^madxh, 

nmmft&bw*. <xcoxm*ffltt}-t&94 sy/ty r, (t2) *^o. 3 5tM*. ^^u-jr 

-v-y^-IMWfT*)*!*. JST, H«fc:40(?MKSB^T 6 20»jSK*6SWrTb*->''y M 3 b<?)^-y*- 

■fX^eOfcWifrt-iteSfc 1 ), JJEUfcSS2WtJB» 23tMft$tL (04(b)) , 3o<0Tb*-y«yM 

<nfflm~Tv7'yMzX.-oX^ %8m-T4 X9 60 (0 3b, FeMVhHb, CoM'7M6bi 

3) t«Wtt4 60«Miai6 l-6 6*aSRW*C»* ffl^fcHB»^t«y*U yWffijfLl. (4 5WB) . 

■*-6»fffc-3VvCS»t6. [0 1 2 3 3 tJt^oT, &ls-r4««2 2 (1)~2 2 
[01183*lIS«:BlttW**-fS>^(tl) 50 (4)<0H^|R6 l±fc*i«-», H8(b)KSSn*iBI 
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6 2 (MffD62i23 0nm, &ttW£fflaaiTb21Fe 
72Co7) *«2ixl>. ii-C. 34816 1 k**V 
-K6 2 fcO#iBftigt:*J»t&^— J*-/ hftSt«Otf*t 
HiiS-fl.. 08(b)Kjj*S*i4J:pfc, SI52IS (* 
^U-M6 2c0^) fcHB&W:^ 5v?\(t2) 15 
&Ctt*Uc?-^-y hft«^)i#i±, 4-5<0iS2 2 
(D~2 2(4)OMiXtfcV>-Ct*L<, Gd, Co, F 
e, Cofc&-o-0">S. 

[0 124]{St. TbM»M3b^7?- 
23*94 (t2) •CHftS-ttTVvhJf. 2-?<tD 
£K2 2(1). 2 2(2)fcliGd. Co, Tb, Fe, C 

o twomxtt-Y'* hwmfitmu m<?>WL2 2 

(3), 2 2(4)-C'CO#*JiGd, Co, Fe, Co kit. 
T b CDftmi-m -o X L t o <! t #H 8 ( b ) frh bfr 
4. iridic, ( t 2) *»^)*R2 2(1) 

-2 2 (4)*«¥ffli-44*C<0lll (0.3 5#H) , Tb 
h 1 3 b coi/v -y ? - 2 3 *BMBSHirC*$ < - 
tfcJ: 0. H^K6 1 k** 1/-JU6 2 fc^fffflftifit 
*J»t4 ^-y-y hWR«Df**Jt£4o<0£«2 2 (1)~ 
2 2 (4) <0M*lt:fc vvc « L < -t* i t #T » 4 . 

[0 12 5}=5nB. 4-?«»R2 2(l)~2 2(4)fcjaR 
3*lfc.**y-J||6 2fctitt4*-*»>y MMfcOfMMl 
lifflfli. Tb, Fe, Co£|fty£Lfc£><7)Tj>&,, 
*UT, J&2IS (**y-]l6 2<0#jft> cO»Ttl°l 
353IS (+IBUB6 3<!WI»S) **BB6Sii4. - 
<nm2Xm^^3lM^W J n^tz->X . ?-^"-y 
M 3 b— 1 6 b^tt*^ttlH*3*L4fcfc, 
fc®lHiBKBkH«, ^t'J-M6 2cO^H* { Ar^ 
*0ft*fcJ:9£irt4£fctt$rvi. 

[0126] S53Ig*H»WS^'f 5 ( t 3 ) 
T\ 4"H)S6 3cO^^^Tb^-^>y h 1 3 bCO 
is*r»/?-23ifimmtl%. Z<7)9J (t 3) 

T'{±, *fIWK6 3 «#J«toHRrGd M 5b 

(07) . ifc. ^SV^" (t3) T\ f£K 
£fr3 (*Ka)>awHT, +IHI»6 3*>#jSfc«BSI 

&Fe?-y«yM4b, GdM''/H5b, Co 
^-y>y t* 1 6 b^fflUlH*. «lf^^'- 1 fi^ 
CO A r tfXOtt&l:. 1 fl^UJBE^L 

J:ya«2 2 (1K2 2 WEBBER*** . A3MKC 

[0 1 2 73 dOJ: ^ CRffiSn^flitt^TT, 0 . 7 

20«Fe^-y«y M4b, Co^yh 
16b Srjflv tfrRB^^-y ? y v^imhKh . * L 
t, ?-f$y^(t3)*>£>0. 7 3W£» *TO6 3 
«t!®4Gd^^-y h 1 5b(0-/f 7?-2 5 
*>IB»S<t (04(a)) . 3 OOF e M 4 

b, Gd?-t'7M5b, CoM7M6bJffl 
l^fcRHftX^-y * U V/;Wt;Mi4 ( 2 Ogffl) . 
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% [0 128J LfctfoT. 4MS**fflE2 2(lK2 2 

(4)^fJ-^6 2±Wi#^. 09(a)K:iS$*U> 
fflifflIWEt£IS#T?-y-y MMTj&tfWIU +1911 
6 3 (JIffD63(±12nm, &tt«3rtKj£liGd33F e 
64Co3) #®j£$*U>. <I<IT\ ^y-U^fct 
I8IR6 3<0*mtifiti3»t4^-y-y MWt«)ft«*fc 
ai-ti. 09<a)t3j*3fi4J:3fc:* *3Ig (+W 

# Lfc?-y -y MWt«0Jt*li, 4^C0*K2 2 (1)~ 
10 2 2(4)^ffl*l'fciJV>r«)»L<, Tb, Fe. Co, 

[0 1 29] {St. Gd^-y7M5b^Y7^- 
2 5£?-< 5 7/ ( t 3 ) TIBJSc^-tmtfUf. 2-9(0 
£R2 2(3), 2 2(4)tCttTb, Fe, Gd, Co, F 
e hWoWXt-Vv MMt**ft*L.. f&oa«2 2 
(1), 2 2(2)T-c7)#»HTb, Fe, Co, Fetii, 
G d O^tf »t*Sr-> T L 2 3 i t tm 9 ( a ) 

[0 130] i«)J:dC. ^-fSy^(t3)A»fe*R 
20 2 2 (1)~2 2 Wt&mtlfCVffl ( 0 . 7 3# 
IB) » Gd^M5b^t^-2 5tBl? 

*Tfe<-IktJ; l 5s ^ ; E l J-^62k+P B 1K63fcc7) 
fflBftifitcfiftfi^-y-y hft«Ottif)i2:4oo»K 
2 2 (1) — 2 2 (4)c7)MfLti3V^T hmL<-f$>Z btPC 

[01313 4oc0S«2 2(l)-2 2(4)t^ 
3ftfc+iaJR6 3K*iJt4^-y -y hft«^#»Hl!i:M 
ilt. Gd, Co, Fe^^OML^iOT'S)!.. 
^3ie («Wfi6 3<WBjS) raRTtHW:, ® 
30 4 IS ( IB^Ji 6 4 « ) imtoZtll . •I<7)H3I 
S36»t*4lS^*tft3fc-jTs M 3 b 

~1 6b<6»«*aiWilB*S/i4fcft» ±aLfc*lH 

wm^mm. *ra«6 3o^ffi^'Ar^xco#*t± 
[oi 32] m4Tm*ffim-z?-< (t4) 

T\ 4<Wg«K«ea ! SrTb^->'>y M 3 b» 

y+7^-23«^ (04(c)) . ifc. 

(t4) T\ «l^ft4 (Sl(b)) 
T . lei*^ 6 4 OjaStoHKrT b «y M 3b, 
40 FeM7M4b, GdM^15b, Co? 

-y«y h 1 6 b^owjjmt*. K^f-^y^- 1 

Ar^'XcOffi^M. S^^yA'-irto^'xjEE^. 
*l^2 2(l)~2 2(4)flHiaW t **, ftStf(=R 

[ 0 1 3 3 ] d«0i o t£R€Sil!tjWNOTT. 2 0^ 
fg. 4oOTb?-y'7M3b, FeM414 
b, Gd?-y</M5b, CoM'y h 1 6b£ffl 
v vtH«f^^ -y 9 V yftfftbtLt. Ltzifi-o X , 
f 6S«2 2 (l)-2 2 (4)<0+iaiR6 3±Ctt#«. 0 

50 9(b) {zmntihwmizfc ttsmx-f-y <? hws 
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*Ht«U GiUt 6 4 (IWD64U:2 5nm. mm 
a«{SGdl3Tbl3Fe50Co24) aWBjjfcSfU. 
[0 1 34 J ZZX\ *im6 3kK*K6 4b<?)ma 
?-y-y hMtntiWmz&B-ti. 09 
(b)fc*3*i*J:3(C, JS4IS (G*M6 40#ft) 
fcHttU:^ SV^ ( t4 ) UttfefrtfUr^-y-y 
MMt^JBWi. 4O0)»K2 2(l)~2 2(4)tf>Wifc 
i5WC&#L<, Co, Fe, Gd, Co, Tbfc&-3 

[0 13 5]&ti, 40*>a&K2 2tt)~2 2(4)K#& 
2tl£fEliJS6 lfciMfli, Fe, Gd, Co, Tbt 

mz, msxm u-r >y^->^§i6 5<o»a) 

f-y -y h 1 3 b~l 6 b^)JIW«Wlilt»S#l*ft; 
ft. ±ifiLfc»lHBtW«i:H*, £ttJt6 4«>*iii# 

[0 1 3 6] HSISfcHttM"*^ Sf*' (t 5) 

15h<r>isw?-25t}Smmtlh (04(b)) . £ 
fc. 94 ?y/(t5) X\ J$R&ft5 (Hl(b)) K 

^M3b, Fe^-y-yM4b, Co?-y'-yh 

1 6 b'VOMnCfi, ES^-V^^'- 1 ^OAr#X 

2 2 (1)~2 2 (4)<7)MSc#;g-* . «B«KciftS63*l 

[0 137] icoid fcR£3*ifc*fr<0TT, 2 0# 
Pal 3-2OTb?-fyM3b, FeM»M4 
b, Co^-^y h 1 6 bZmtfz®&fZ^v f V 
mbixh. Uztf->X. 4ME-$-**fi2 2(l)~2 2 
(4)<7)fM64it(i#«, 01 0(a)fcjft§fl&a 

y?m6 5 (HJ?D65ti 1 2 nm, J«fcW&ffl«(2Tb 
15Fe78Co7) 

[0 138] ZZX\ fEi§JH64fcX'f 7^16 5 

i. Ml 0(a)lZm^tL&io(Z. H5Ig (XA -yf- 
y^K6 5*»Bj£) *BBttLfc*>f 5^ ( t 5 ) Wik 
t#*Uc^-y-yhtt«OJI#(±, 4 0^ffi£2 2 
U)~2 2(4)*5ffl*lfcinvCfc*L<, Gd, Co, T 
b, Fe, Coi&oT^S. 
[0139Jfc*J. 4O<0fflR2 2(l)~2 2(4)fc»* 
vf-y^«6 5ttflr<t<>. Tb, Fe, Co 

mitmiz. mexm (mwM6 z>m&) tm 

T» ^-^-y M 3 b~l 6 btf5ftmj0»4IH#Sjh.ft 
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5 OUffitf A r #AO#3f J: 9 SOTT* <I i: lisfirv \ 
C 0 1 4 0 ] »6l8*BlttW-4*-r ( t 6 ) X' 

(i„ 4O<05^y*-2 3~2 6#*<3fllJWR!Wi, 31 
5ieWRffl*>*i«fc*l* (04(b)) . ? 
-f 5>^(t6) X\ mm-b (*l(b)) 

r . mame 6<mmz&stoTb?-yy v 1 3 

b, Fe?~Jr*>yM4b, CoM'?M6b^ 

10 *Sf+yA'-l^^B], ts.ktfaS«2 2<l)-~ 
2 2 <4)«)0«S:a<#* . IUMg{c3t£3tL& . 
C 0 1 4 1 ] Zcr>£ 0 ttft£S*ifc*ff=«OT"C. 2 0# 
Pal, 3oc7)Tb^-y-y M 3b, FeM'/M4 
b, Co?-y7M6bfcffiift3^t^iJ^ 
**ff Wi* . T . hWS. 2 2 (1)~ 2 2 

(4><0X-f •yf-y/K6 5±fcU4#*. Bll0(b)fc* 
§ *U jSMt: J£ fcfcJWC* - y -y b ftM^'ft* L , 
a*HfcR6 6 ()KWD66{i3 0nm, mftW=5rffl)S{iT 
b20Fel6Co64) 

20 [0142] ii-c, ^^yym6 5tmm6 

6 tcDwmtt&ztuf&f—y.y bwgcottmmtz&B 
-tt. mi o(b)i,z^titxdi l z. m6xm (»fc 
me e<m®.) iWB&LKin sy/(t6) mmztt 

mUz?~-y-v MHMi, 4o<7)»K2 2 (1)~ 
2 2(4)(7)Mix{:feV^Tt^L<. Fe, Co, Tb, 
Fe, CoWotUS, 

[0 1 43 3 =Srt>. 4^1S2 2(1)~2 2(4)CM 
S<X/£*JJH'(iai6 6J4fl'ilfc. Tb, Fe, Cot^i 
M(aH 0 & IX ?-y -y MMt*»f« Lfe <0"C» l» . 
30 SV^(t6) *>fe208«BiLfc^-fS 

y^(cliV>T, ^W-7"''yM3b~l 6bOS51; 
jWiStl. 4-ocr>mWL2 2(l)~~2 2(4)t,Zfflmz6i 
C0fflm6 1-6 6 Sil«WlC»fttS«ffjWR7't 

[0144] Zcoik. Wt!fflMfcK6 6 CO_bffit=_hSP 
ffiSJl 7 3 tl, 4 L I M D O WgfittH*tf5 

3K«ftT ^.^6 0 ( 03 ) IfiaRti. JSLhiKHLfc 
J:3t» fB2HfflBBBt«I:fUf» Hi$t:4ooLIMD 
OWfBli^<7)7tS^T^^6 0 (03) *W&t6 
40 £3fc->T, S2IS (>tU-R6 2<?MB«) Sr^fe 

■f 65^f 5 ( 1 2 ) *»fe0r£^ia (»R*qifflT«. 

b$H) f(:^7^-23W^J:^:L^ 

x\ mm6 it^fj-me 2 boftwnmzmz 
?-y>yh mnmrnmi , 4 o^^amr < x 9 e 0 

^■CtEfe^T* l < f & ; t h . 

[0 14 5] m3Ig (4>I8IR6 3(0»J£) «■ 

HRW4 ^ >f 5 ( t 3 ) *»4,)JrSg»IB ( 
•tieia) aK^-vx^-2 5illRS-fri«J:dt:Lfc 
Ot\ UHR6 2 ISUS6 3 fcOlSWfiSfctitt 
50 1,^-^-y hftK<0ft»«S, 4007tK»-f -f^^6 



3 1 

o£Ttcfcvvr*L<"f t>zbifi?*&. 

6 3tteii)i6 4t^B#i£, fEHM6 4fcX-f -yf- 

J$6 6 fcOffffl#jfitii»t4 ^-y-x MMI<Otf*Jt 

[0 146] Lfc^T, »23e«BKBtJ:*Ujr. lo 
On./ MTCHi*tl8iS#i4«R<?)3£«»r ■* -X? 6 
0 (03) tt, Mtimt'tt&<7)i>(7)t%&. %<r>m 

(SS3SMH) ate. *»Wo»3Hat»»tcov^ 
011, HI 2*ffl^TK«-t4. 
[0147] £03S3HM»!ffitt. MS R^tftffcBWl* 
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*fu?80 (01 1 ) ±*£L 
fc» 1 IM^Haia^Hf JfeOX^-y * 'J 1 

o (hi ) zm\ mmtmn>ktz%5-tz>3icr>® 

I£JI8 1~8 3 £3Rtt(3ft£t&tt 
£CBW*. d?)i§^ fJfflHUS85 (HI) OWtUS 
2(:li. *2tS$ixl»<J:3{^ M S R^tfMKfflBfcf 

^x^8o (hid Zffif8.-t$>m±m8imi$.mi 

ftl, B£*ITO8 2JflOjSi&*ft2. **y-K8 3 

fflc0fi!cM^3^fflSiJt^$^TV^. £ft£>|£J»& 
10 ft 1 ~ 3 <r>nm\i. ±3* Lfc* 1 H]|feJ»>gl 1(a), 
(b)fcHt"C»S. 
[«23 
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ft 
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tt 
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9. 0«Torr 


6. 0 nTorr 






9 0 rpa 


9 0 rp» 
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BOck 


6 Os«c 



0JfflH3SS5OCPU5 1CI1 MSR*3*<03B« 
«fU?80 (011) fcflWW" SBiffS 1 <9JFM 
£ffo3SlIgfc. H4+fflli8 2^»jS*1f3»2I 
Sfc, ^ty-|R8 3tfWMc*ff'5a53lSfc*» lit 

WCPU5 1I1 SSlIgmX*!; 5 2CtaiftS#l*: 
H4K8 1fflO«»feftl ($2) . H2IfreteB£ 
8 2 ffloftft&ft 2 . 85 3 xmX'te* t 'J -JR 8 

3 fflaftjft&ft 3 K«rJV >T , WE - * 2 3 a ~ 2 6 

a, XJ^v?yy?%Ml 3 a— 1 6a, 7X7n-3 
y hn-5-3 3 , EN^-* 1 2 a&fl8iJfc:*Wt 
I). 

[0148] iiT\ CPU5 lfcJ:l>IBKFE-?2 3 
a~26a, XK 7 ? >j yfWBLl 3 a— 1 6 a , 
7n-aybn-7-3 3, 0(6*-? 1 2 aOfflMfffl 40 

IS (S4K8 1 WJBjS) *Wtoth94 S^(t 

i ) , m2xm m£.*mm82<m&) zmmz>? 

4 $.y? <t2) , S3XS (**'JH»8 3«0}fM) 
*H»ferf-4^>f ( t 3 ) rtfcff*>*lS. 

[0 14 9] CPU5 1liflIg (W£JBt8 
lOJFM) *R»ftL"C3&>^*33^(^ ; EU-]R8 3tfD 
»*) mitltX'comi.zhtz'oX. 
l rt*»^oSBUI*»t-gco« (3f£ttx) tftoj: 

o\,z*v7iA4 3 timti . jar, m s r^ojk* 50 



*{gmr4*?80 (01 1) fcWW-SfcSfc"), #58 

Mfa^so (01 1 ) imm-&3-wimm m 

£JI8 1 , »£*iai£8 2 , jrt^E U-M8 3 ) 

jw* ff jt^-s i t & < mkmzmmhmmz^ux 
tumtt. 

[0150] 3 -5C0M8 1 ~8 3 

tt, MSR^C03fciSMf -fX^8 0 (01 1 ) cr>mS. 
2 2±t. ■F»fiSaii!l92!WBjS§nfc<0%Ctf*>*l 
I). miXSSr^-fS^^Sy^ (t 1 ) T\ M£M 
8 lO^^-^^rFe^-^'y M4b»yf7^- 
24, h 1 5 bWis-Y y?—2 5 , Co? 

W£M8 1 tfMBiSt^KrTb Y 1 3 b<7)>-^ 

■v?-23immilh (01 2(a)) . 
[0151] ifc, *4 5 y?' ( t 1 ) X\ 0:2CVfm 
m- 1 te*r*vvc. B4^8 1 iOffMt^^F e ?- 
^'•yM4b, GdM'7M5b, Co^-t'yh 
1 6 b^fflSmKJ, KSf-^y^'- 1 rtfX 

M4b. GdM-/H5b, Co?-^'-yM6 

[0152] ttztf^x. m&hWfr2 2cDTm®m 

H92±(Ci±, Co, Fe, G d OftOH <0iEl,Xf- 
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y-y MMI#tf*U B£H8 1 (J£ffD81i±3 0 n 
m, ftft6%-|&j£teGd25F e60Col5) iWf&Ztl 
*. -etT, Sill IS (B£H81tf)ffi?fiJt) W»7tH 
H«c. 3S2Ig (B£«l8 2^j£) **Btt&3*i 

-fyM3b-l 6 b«tt«tt!Biat»S*l43t«). 
mitzm 1 gftigffifc HflL B&IS8 1 e&ffitfA r 

[0153] »2lS*H»W-*^>f S7/(t2) 
T\ 5£iMR8 20#J*fc<fiSKrF e h 1 4 

b«y-V7^-24, Gd^-t'7M5b(0y+-v^ 

-2 5tm^tittmz. warn 1 o»*fc^iKr 

Co^-y-y M 6b<0^«y^-26*«BMIS#l* 
(01 2(b)) . 

[0 154] NSy/(t2) Sl2cDf£J| 

2 ts^v vc . m^mms 2 <rmmz<m% f e 

^-y-y M 4 b , b 1 5 b^Mum 

}h *3f 1 rt^A r#X<OMl, MQ? 

*>rt- 1 rttf>#*ffifc. *5 itffflg2 2«9|IWBR## 

TT\ 8 0&1§L 2-MFeM'7M4b, Gd? 

[0 15 5] LfctfoT. ^lE-ri)S«2 2c0S±IS8 
l±Wi, Fe, GdOJWc*93KLT*-y<y r-WR 
*H4*U S*+H^8 2 (M«D82li5 0nm, Jift 
flWr««ttGd29Fe71> A«J^5*l.*. -?■ IT, S&2 
IS (S&«t'HR8 2tf>Jftfc) 0D*7i:FflSfc, t&3X 
S (.X*y-K8 30»j£) £<3»2I 
S^^SaiS^OSfffCSfe-jT » ? M 3 b 

mmtmm. sheiks 2v$m&A r 

[0156] JB3 letHBfrtfi ^-f SV/(t3) 
T\ **y-K8 3«C£f4Tb ^-y-y h 1 3 
b«yf7^-2 3, Fe^-^7M4b»W7^ 
-24, Co^7H6b«0yA'7?-26« 
**y-j|*8 3<9#Jftfc:*B&Gd*- 
y-'>y b 15b(?)yt7^-2 5 (01 2 

(c)) . S^/(t3) ?. &2aj&lR&fr 

3 v£\ ^ ^ y -&8 3 <5QJ£l£t<£g&T b * - 

y-yM3b, FeM'7M4b, Co^-y-yb 

i6b ^oepipm^j , n&f- 1 pvv^a r #x 

[0157] i£7)J; 3 tagS*ife*fr»T-?. 6 0S> 
Pal 3oOTb^-y-'7 M 3 b, FeM'yM4 
b, Co^-y-y b 1 6bSrfflV^|sI^X>N 0 -y^yy^' 
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jR8 2±fcUi, Tb, Fe, CoOHWoKOBL't*- 

v-'-ybft«* { ft*U ;*^y-§!8 3 (§|ffD83fi2 5 
nm, fl#W&fflj£JiTb21Fe58Co21) tfflMSft 
S. 

[0 1 58] *LT, (t 3) *>&6 0WB 

1 6 btf5ftm*«ffjl:8il, 30<7»Ji8 1 ~8 3 OJI 

wmmmiti. * * y -lis 3 <o±hcj: 
[0159] ammuz i 5 %3%mmz. xti 

If. MSR^<OMStV*?8 0 (01 1) *IGi 
K8 1-8 3 <ffl*lfc»tt**»6$r*) »** 

* 5 -?t. xmsttfix? ao (01 1 ) *aww-4 3-3 

<0MS8 1-8 3<rmz-ft&$h 5o<o#B<^Tt: 

[0160] ^WJ: a t, «tt*4><S>***IHH4rd t 

20 <7)^ffi^«LTV^v^ffimr-f x?80 (01 1 ) 

M S R^Hi l.fflf60B4* { iE^«t&t I. . L£* { 
■o-C, »3Wt«»t:«fc*itf, MSRff4M«» 
fa?80 (01 1 ) S^f4Kl3JtoT. 

[0161] *3IOigB!B<OMSR*3S(?Mlfi«« 
r-f x?8 OtifUf. ft£h*-A<0HSIttJ:-?-Cb*- 
AX^7 M^tc*t4iB«^SrWfflL. h'-A^^-y 

30 K»*fce»SftfcSE«^-^ ^ 1 o-fojEffilcS^-T 

m%M8 1 , 5£tf)|8I!R8 2 , ^ ^ y -H 8 3 

^SrH^-f SMSRB*^, -f^^D-RADdtou 
blemasked Rear Aperture Detection) W&j^i (fflz. 
tf. #IPN-255946^-&fg) ^fclHBLit^ 

St'S^Srff^ CAD (Center Aperture Detection)^ 

40 iST'Sit" liFAD (Front Aperture Detection) B^^T 

[0162] ±ELfciQt«JBT'tt. *1^t 
[0163] 

[3HH<«»ll] JJBLfc J: 3 fl^S 1 frfeUHflB 1 
50 lfcE«Lfe»IBfcJ:*Uf. flWB^EMSH^fca^-^* 
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3 5 
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1 0 1 ] % i mmmmco^ ? 9 v y?mw i o omni 

[02] <a)li, XA-.^yy/gii oc*$tt44o 
<7)?-y-vh*>l-yi 3-1 6«0Ea. tsWis-vy* 

-23-2ba)wmm.^mmttmz'hh. (bm, 

[03] L IMDOW|e»^^flS^,T-f^^6 OCD 

[04] (a>tt. mimmmcotsizn, *3xg(c 

fcft& ^'y?-23~26 OlSSI#3B£^-f 0TS> 

(b)tt, mimmmm<^m2xm, msxn. w.e 

ISfc *J»t « 5"* -y 2 3 - 2 6 oMWRjifc^-tBi 
(c)tt. »liaBg«<?Ml4fc:tiJtii'-vy^ 
-2 3-2 6^HH«ffiSr^-r0T"$>l». 

[05] (a)~(g){±» mi mmimw.iJM~~m6 

[06] atRtf/Wl 2K4-3«*K2 2(1)— 2 2(4) 

[07] m2mmmmcom2xn, rnxm^mihrnk 

\z5$Vlhi/ J <r">9—2 3—2 6 aMWRJBfcSFrtH - ?* 
4. 

[08] (a), (b)li, *2HNffl*flk3mm ^2 
IgfctJWC. ^et640fl)S|R2 2(l)~2 2(4)!6* 

[09] (a), (b)(i, $2$fflgj||a*3:Cg. SS4 
iSKfeWC. &Ktfc4-PO*K2 2(l)~ 2 2(4)j6» 

[010] (a), (b){4. m2mtmm<7)m5xm., m 

6XmiZti^X. 4«E^*4o«0»R2 2(l)~2 2(4) 
4* r*-y-yh<alLfctf)ffl«J *a*f6Jt#*^t0 



[011] MSR?S£:frSO«^T-f*:?8 0<7)1fj£ 

[012] (a)~(c)tt, SS3£i«BfflW>»lIg~ie 
3 Igfcfc tt* ^ * * - 2 3 - 2 6 aHWRtt Sr^-f 

[013] xtiv 9 y y-fm. i o o oflKtwtKfl 

io i SSf-vyA- 

3 

4 ft*tft 

5 sowm 

io, 100 zsivfVyp&M. 
12 fflRitoW 
12a B^-? 
12b, 2 3b-26b Hl^tt 
13-16 ?-?'vY1vW 
13a~16a XJ^ y f U y^VM 
20 13b— 16b ?-^'yl- 
22 IS 

2 2A SK&figfiTft 
23-26 ^-r-y;?- 

2 3a-26a Bite-? 

3 1 A r tfXtfyK 
3 2 #Xtt&<S 

3 3 7X70- nyhp— 7 

4 1 fSLHHvr 

42 spmw 

30 4 3 *y 7 4* 

5 1 CPU 

5 2 ^ty- 

5 3 94*?- 

6 0, 8 0 

6 1, 8 1 . W£M 
62, 8.3 Jtfj-m 
6 3 *!BIJ8I 
6 4 fE»H 
6 5 X-f-yf-y^ 
40 6 6 I0HHUR 

72, 73, 92, 93 «HK 
8 2 
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(2 1) Wflm 1-2 599 

[04] [011] 




[05] 



1 1 (MiMenMsSMUt) 

1^ m. ^ ^ 



2H« 



18b 2 3 14b t 2(>*y-K(D#sfeMtt> lJHft IBb -J/ h ( 2 



( b ) — n£ °/*Si$f*v 'Hp v\ c v**v v*v * 

t 3 (*M&0$Ettflte) 

y^N /"v 

(c) 



(d) "•^co^^p^dPKcoHTbMF.Mcd 

t 5 v^y^BeoJ&SWtt) 



1 6 <mimaB&mm 
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